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ABSTRACT: 

PURPOSE: To provide a semiconductor device of high long-term reliability 
where a chip is mounted on a circuit board through the intermediary of solder 
bumps in a flip-chip bonding manner and a semiconductor device manufacturing 
method excellent in connection worke. 

CONSTITUTION: A semiconductor element (chip) 1 is mounted on a circuit 
board 

2 through the intermediary of solder bumps 3 and connected to the wiring layer 
8 of the circuit board 2, and a first resin 41 and a second resin 42 different 
from each other in Young'modulus are filled between the semiconductor element 
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and the circuit board 2. The first resin 41 which fills a gap between the chip 
1 and the circuit board 2 and located under the center of the chip is higher in 
Young'modulus and harder than the second resin 42, so that it is capable of 
fixing enough the chip 1. Furthermore, the first resin 41 contains filler but 
the second resin 42 contains no filter, so that the second resin 42 is made to 
easily penetrate a narrow gap between the chip 1 and the circuit board 2. Even 
after a semiconductor device is repeatedly used, the center of the chip 1 is 
fixed by the first resin 41, so that a displacement difference between the 
upside and underside of a solder bump is small, and a semiconductor device of 
this constitution is prevented from deteriorating in long-term reliability. 

COPYRIGHT: (C)1996,JPO 



7/23/04, EAST Version: 2.0.0.29 



<19)H*HtftW (JP) (12) & ^§ *|# fft & & < A > <ll)*tW*&W## 

#H¥8-55938 



(43)$HBB ¥fiE 8 ^(1996) 2^273 



(51)Inta ft 






FI 




HOIL 23/28 


z 


6921 -4E 






21/56 


E 








23/04 


H 








23/10 


B 












6921 -4E 


HOIL 


23/ 30 B 
|©»5 FD <£ 8 S) g*HKK< 




4WFF6-2117U 






000003078 


ii twin 


^J«6^(1994)8H15B 




*fc£JIIIRJII*fTfr^K«JIIW72£H& 








(72)8«# 


#&/ii»;ii*jrfrs&/hi&i3i2»r i #Jft « 








W2)3»»& 


#£/[|JIUtMtitf*K*|6|*2*r 1 #« tic 


















(74)ft8tA 





(54) [SHU©**] ¥3M^fOiat*©Mg#i£ 



(57) im>] (mm) 




v^s. ^-yrifciuK}ae[2wiai^^-yT*ifca5^t: 



(2) 

1 

immi mmmt. 

*i*^&< t i> i rxvmvmFFt . 
rmomzhm i wetflitm 2mm t tmi. 
m&2mmmLmim : wmm.mzimztix 

fcO. *»OH>fEmi^li§(il?Sm2^litJ:0-V'^ 10 

imzm i fries 1 (ommuiy < 

Xti O . Huf£lf52 ffM&lzit? i y-tfmmtzttZ 

iix\.^^tim.t^m^uz^m.mmi/m 
a. 

immi wmmmmiziimx-mf&ztvzti 

i cr)m$$(r>-&tfz<7mz-(r>wzm£ztix^hz.t * 
mtt -rzmm 1 ximzm 2 izmxrvmttgm. 
irnxmi mms2<owmcomm9mt. mm* 20 
mim<vmm&&t \i\m t urn t-r&ti* 

[n*« 5 1 @s&fflgfc3M£#iii7 timely ?m 
z&t&m 1 mmizx otiwttsis): . 

f51EIIIS&ffl£fcSM£irsigfc . 
[0001] 

tfZ(7)i±A,td'<y T£ Z<r%mmm:it LX fit 
[0002] 

wi. tmvm? (jar. f^rt^ ) *><s>gHJLfc 

igUU W-V^yr-f yf. TAB (Tape Automated 
Bonding) izX VmmilZffifr?i,%k'<?>1jmtfb £ . L 

«ol^stfcJiSirts«r6it$>?.4'-c. 'j-Kfcjflwt?- 



1^^8-5 5 938 

2 

[0003] 09&tf01O{i. S^yavf-rrfciatt 
fflgfc7'J yT?-y7^Lfcft#<V|^tt§£a£*L 

tv*£. a 9 of- ? nil* -e^ffitrt^^mffi 
*y?frt>m\SLZixrzmzm o o//mc^jgm®3£ 

Cl<7)Ill»»«2tJi1SS^-y7-l*5|^l 
3*iTV*. ^-yT±c^S^e®i3«. HJf&fflg 

2 c^ffit^^ titi mm 8 offlny y izmsm 
tzfmzti&ztiz&ixmsm^zfmztiz. % 
je«ffi3ii. im&£tmmizi>i&i:mi-t?>zkt>$> 

fflv^^fci>*&. filW^St LXit. Pb-Sn, 
I n-SnkU,fc*&fc'#»<!>:h.TV*£. @SI««2K 

Sry^hSSu t5$-^iS, ^yay^flcfflg 

[ 0 0 04 ] 01 Ott, fia«Offi«O0!IT&O . 
t&WC, @Sffi«i2t«iiiiSB8^E^^^-y*gg 

A 1 fcEWW h*mffi7 i: , ;<0/^ H«6i7<7)±tc« 
^Sn. 0 0vn&C0teA,tf*y7%£<7>gm 

mm3*ffiix^&. zcr>mz®sms.2iz\£mcr>+ 
®mmL2<7)&miz&fRZixtzmM8(Dgm>*? 

-yizWmiz&WiZti&z kizir,x®sm&2£m 

m$ti&. ¥mt*mwiiz<?mnzmLxi-v 
7frt>mi-f&mzj:'>x&&tm&. rv7frt>ft 
ms£mm&iMLxm8ms.iz&b<). 

&mx-\±. +v7ik mmm 2 <^mmwnzm\ ^ 
b&t. *tuz£ 05fct-rs»j5^«s^mffi3 izm* 
0io-e«. zniozmjjtmathtiitoiz, 
+v7i k\B\m®2 towHzmmtimLxzom 

[0005] msm&Lizi-vrimmfxfrbmmf 
itt&tx'com 1 0 fc^-r4^ftgfi<ofif*:trffi£0 1 
1 sxm 1 2 £#5BLTiftHjj-r& . f 771 y vm 

67t«^?iutt^^N-yrc7)5§gSg3«. Uli&a 

m 2 ffwm 8 wsisy w - y±izmmztix fo±i/> $ 
ns. <Rt§se«ffi3 (jjit. »i^Nvrtv^) i& 
\)ya--thz.t£X'>X. ztiimfV-yizim 

~th (01 1 ) . ajcf-^ri tiaiBHK2 fc^stx 

^vSSBg^'J'f 5 F*itt>«UB4*»Latf (01 

2) „ ^fc. {¥*A^1^^M06tJigSih(*tt^ 1 

^xznmmRmmztem^t.tix^fr^tz. 



3 

[0006] 

IhfXj^&^SSKTttL f--yTfc[HKSa«yOfi|g 

x. z^mmmmmm^mK^x^. 

®m8±#mmt. -mat ax 
crmEm&ittwmff&^tztix^h. tz?> 
x\ wm<wmm\*. «B+t***i47^5-o«c 

tSc#LTWg>. 7 4 7-<DlMX<i s R/zmHftl 0v 
mXh*). »ftttlO~2 0jumgg-C&S. b*»U 

7 >J vr+vrmwmi: « 
X^VN'yTigcox^-X'H- >y rt EHMHKI»*>X*<.- 

Xtf±* *\&hK.WBSLt * v7t oMB8cmm»\ 

[ 0 0 0 7 ] £fc . t&fcOf- -y 7*&a£ffi£&±* f-y 
T£HBaH»c«fmLT*»6 U 7o-ti 98IW-4 
^- y7-i:lll8SaSJS±fcLT7^ y^<?)«i 
. 5 y ? XOifijttt LTtt* 

%*)immzxvzmizb&. 7V-,7+v7&mt 
tx\t. \tjjz#ym y 7 oH£jre{±&< au-a 

U 7 a- Lit fc ^<7)-fe^7 T 7 4 X >- 

i^Lti^it»t. y7o-rotsm^-c@*Tt* 

ztifrhoxbi). +v7*aAf£Ky7*itLxm 
wrnz-?*) -v rmm i tz&mm&otn 

mrnzmk-tz ztz miz lx^z . 

[0008] 



(3) 1^^8-55938 

4 

it**?* ar&mm m&w,zwmmh 7 u 

ms&fflst nmzimmam&mi <rmrnm%K» 
®&zitmLizc\tizmitfh&. sa*>. *m*vm 

\z^xmwmm.\izm>)mt>ti. znMsm&n 
mmizmfmiz&mztiJz'j?%< 1 1 1 -ommam 
m.^m?btm®&w8.tcomzizmztL 
izxyrmemtttK 1 mmt m2<r>®&t mi. 

*u i5iem2<o«siii{i, KfiB^f^^^iaat^ 

^^^v^fc^tafcLTv^s. mean owe 

tt7-*5-««r*-4J:3fcU l5IE^2cofiaiiCti7 

< 7-wm , miizisiiZtix^%^x stzLxtSkw 
mi®smmzim*-im$.ztix}5*). mz*mtm 

^<0S^+fcH^5ttT^I. ± 3 fc ix tan. 

[0009]^^, *lfflg«0^«^g<0Sjg*ffi«±, 

4lSfc. 1uismico^«k0^y^^h$v^2co 

cd&zcdw; i co^itt ^2 wjsit^b-rsxst &« 

[0010] 

30 4IS2<^l|gJ:"9-V^** { ^<SV^T. f^rt 
[0011] 

40 [HSfifll] £IT. *^H80«6«a|^Hii5:#!SL-CiiiHfl 
■th. Hiatfla2*«HLT*105BM!ta 

-a- s{cjad^oi»niD0T-j>4. *v~T {%mm 
lot, •e<o«ffltrtg8t^s<i/c> ; E'j j ?iiiSig 

7<0±fc«^$ix. Pb, Sn^fc'SiJS^fc-tSfia 
&&m<?)liA,t:rt>7frt > ffijS.ZtUz&Z 1 0 0 jumg 

50 BR£E±OBM03^;i£ttL-rv**. Hlt^-T 



\1 



(4) 

5 

*mm. 2 (mmwmsixttwm 8 <?>w&.>u- >iz 
t. mi vims&mLknmmcvmir-tm ix^ 

5. ISll^St LTti. Pb-Sn. In-Sn¥ffl 

7 ^'Jrjy^fl«SWfflV^ixTV^ 10 

[00 12] Hftfc. *HW«tt*H»aW»l/C* 

Sm&lz&h*). IfflBSB&Mfflfc*-*. 
yTtarCWt. ^«y7-lfcHISftS«2^J8g^gtfca 

fc. f-yrii:0B*K2i:«)Blfc«Bt*«LT;fl5 20 
H*»BMihLTV^. *Lt\ f^7 1 fc@8S««2 

13R*iTV^xj|^HMWrif««tl««B4 It. 

&N3&S*2attB4 2fr6tt£3;h.?»&. 8ltf> 
6IBi4 1 #&if07 < 5-5 aWBllSfiX W£ 

*n*vrWtt& < . ^2 ^|§4 2 

[00 13] JSLha^fcidJc, 3"y71(i[II8&fflS2 30 
WmZtCCti 0 , li^'A'yT3 tJ:-»T7 U >y 

1314. ®SmtiL2izyV v71- v7mmiz£<>)ftmL 
fcf»71 S-ffiffl L£ fc § ESS 

fSMi««ffcimit*A>73«f77isi; 40 

0l^2±«fi»ffil*war 0 Wft«« ( A L) 

Ji^Vx'yrco^ yTfflJ <H«>±M> fcHHSKH (0 
OTfiJ ) cofifgO^coH^ 0 fc -ti t , ¥®tt§£S£: 
ffiffl-rSfflCOfija^f-yTKDtf'D (AjS) *>£>j5r5£ 

;ma&ftJJH= J: &£tirt>\s.A,t£*y7 3 a -co 

W^fyyittALlitW. BIB£1E2li. AL 
2&TW&OT. ttM^fl^effiO^ALtt. (A 

L2 + L) - (AL1+L) =AL2-ALl-CS?tL 50 



ttH¥8- 5 5 9 38 

6 

4. 

[ 0 0 1 4 ] *LT. li/^^^T^SWttt. 

mm m o g tm\ l fc t & <o«/W:v <y tco±h t t 
fc t *<f@ 2 iz*i-*m#$iW.X'te. t7ri»>hw 

fliMr £® 1 <9gJl§4 1 *9li«S*vCi5 

0. £0»ll**»4 ltfZO&ft (i£8£L 1 ) 

7-l^HISSSS2t^@t:HStT^S. ^<nfz^<r> 
^-/7°lfcHIffifflR2fc^fil[Wll*^4L 
&v\, c:^^-CJi{i^VN>T3cog»fiffl 

i <mm i «oJS*^{i^'A-yr 3 *t*<^ 

y^^VhSl4S20t»4 20>m (©SL2 ) 
HX«^xr34 , W)raiLj:»)'hS< ! ar4 ( L>L 

[0015] i*ur» « 1 <^isii§4 1 0X&t» 

!4>W!><yr 3 *T«B1L 22:100~5 00/zmCO 

r>T t . -f - -y T 3 C0+'l>*^^ 1 C0fflBa4 1 <0Jg4T<7) 
!©SIL 1 <-nHS . Ji^Vs>T30<=!HttfiT 
BiS^^V). ^1«©B&4 Ui. +v71*Wfeti> 
Jt»tc#ttL. AI2^Wii4 2U. 
£ja»6*i£. ^lco^flgm-y^i. 4 00kg/ 
mm' JJLh. »4L<«. 4 0 0~1 0 0 0 k g/mm 

2 m^t*itL^. ^2«o^iigm'y^4. at 

1 Offlflico^y^J: < L . X. 4 0 0k g/m 
m* JaT. if*L<«i. lOOkg/mm! HTtt* 

<7>tm£i\.\ m2<7)mmmmmmnt. aM£*y 
rmjmm.tmtn>\ ttuz&^hcozms. tin 

<?>mRlzi^Xlt&td><y7 , l l zfrfr&J&j}£'J?%<-t 

\tA,tz^y7<mm±. mix. Pb-sn. in 

- S n^iri: L. *<0»WmmH± 2 0-4 0 

x l 0-*/°CX'h&<r>im%X'h&. 

[0016] ^ffmmmmt. m 1 <^sii4 1 1« 
^2<osan§4 2(={in^«tc7 ^ 7-{iaara$nT 

ijfe-f, W#-)W^^?v>:ktW. SI2 
»WrL</^«foTfc. m20l»fl|{i. 7^7-f4 
-?T^m->^S-ig^xi.^t* { f#?.. «f*«07 



(5) 

7 

y 'yn->yrmm^m^mmi,zmx^tii>y < 

< isw. v y 3 y + y T-e^-r 

d^f'J >y v^ixtcLTt^o^BBtcfflv^fi 
47*?-lMXii. SMKlOjuiru ffiL<{i. 1 10 

[00 1 7] H3^#BBLTm2C5|lift«?!I$-SiHa 
A 1 fcW?-y K«fii7 i: s iWt-y K«g7<7)±C« 

ia$*u Pb, s n%i: ^mt-thim^mioit 

&&<yTb>e>mtii&iVkXZ 1 0 Ojumggc^jgS 
S3&4M.TH&. JlX,rtfAyT3{l. f->y:T KOEffl 

TltfSgHSfrO^. ^ri±<^£t<9tl/C;fc*Ay 

i fc fc J: o THI!SK1S2 
fcHHSiiS. iitfflv^fflWSARfctTtt. Pb 

-Sn, I n-Sn^fflSri:*'**. ®88MR2fc:{i. 

LT»6*i&S'y 3 V^*3(Kfcll«HH«: , « t><0 

[0018] *ylHa•c«^i^fcv^*yr 3 (c*>*»siajs^ 30 

*«Brt"*fc»fc, *-*rifciaiM2fc*>Hlfct» 

\m i ««flg4 1 fc . f - y t i ojsaffftc 
«t«4 2*»fe«i*s*irv^. £*>ww*&iMKi. 

«/hS v^y 3->-$Bg£fliv^s i fc t J: ->xm 1 <on 
Ittfc FIH£$ 1 2 «aBfcJJffi«fcfc* 3 wy 

1 2tS-r^«cHS<06SJitJ±^|nl^-CS)* Offlv^ 
ftTO«*ofc^ya->1ll»ti«)||il««4» f-y 

r«Hiaa^$*i6«2»«iifcjiL'c^«o , c. ft 

[0 0 19] .1 WHi^cT^^ST'H . fyriW 

&ss l osi£4 1 tfftmzix so 



^^¥8-55938 

8 

i«»i«ii«4i*»i«>at4w>f-vritH 

R»K2fc!IBfcfflJSl/C^*. aS^T 

UtV\ SfSlcO®l§4 l<7)Jg*^J^3tV\>7-3*-C<0 
SStL 2 5: 1 00— 5 00// mCOKHrt tBJ&T h Z. fc 
CkO. f-yr*>fXjW*S<«roTfc, ?-yT3<94» 
1 4>ttB4 1 OBiTOBtL 1 < ttl 

ttUB4 1tt. ^yTl£@5rf£fc«>fc3RtU SS2<0 

©fl^^y^l. 4 0 0kg/mra* JJLh, #j*L< 
«400— 1 OOOkg/mm 2 fc-f S -I fc L 

v*. m2(Dffim<ryr>rmz. miommn^y-rmx 

9>KS<U X. 4 0 0kg/mm2 ^ #4K 
1 0 0 k g/mmi tXFWhto&Stit %2 

mt^mUf. Pb-Sn. I n-Sn3rfc*£±jfcfri: 
^^J^3Sffi®ll2 0-4 0X1 0- 6 / , C-CAI»W 

[0020] 04 »«IStTfll3^9lil0|»Rn 

-TS. 0(4, ^#f*Ha<OBfBB0-CJ)S. f->yTU4. 

A 1 5rfc'<7>A-y H«ft7 fc. CltO^' y F«ffi7c7)±{Cgf 
Pb..SnStlf*±lS»kT6filWiASI<0l4 

^'M>T3&^«^tutS$ 1 0 0um&g.<7&mm 

*fclW3*l.TV>*. 0PIM«2lCl4«ROf-y 

ri*5^3^TV>S. ^-y7-l±<0lSac0«^VN> 
T3«. 0IS«i|R2^«Bafc:^j£$^lE«yi8^g^ 
K:«sm(=flNS$ii£ i fc i oT0SS*«2 
tj»Sf *L4 . fiHjfi^R2: LTtl. P b - S n „ In 

-sn¥m%k'imt>tix^&. msss«2fc{i. 
[0021] ^mnx\i\u,tz^y73 izirfrim&h 

lfcH»MR2fc«)Hfc*«S*i.TV»*ttB»4. fv7 
1 0*JW»WMS*lT«r»4x^S4WWfirw» 1 
It. 1*>H3B»*H=KB3*U «9 
x#4f HBB*if*»fe«r4fll20lllB4 2j6»fe««3*i 



(6) 

9 

m& 2 com i <om$s4 1 tfemztih m<m. 2 <m 

tzm 1 «g4 1 S:3fc«£#6 i k iz i oT@S8S1S2 
(crfi£®S-r * t a*?* 6 . 
[0022] zvmmcvmmm-cte. +<*7-w 
**&Mz*>7m<?)*$ %m 1 <7)mm4 1 #5(5*3*1 

X&*). Zcr>m<miH4ltfZcrMft<r)1-v7l&\Bl 
f--yTlk0ft»«2fc?>^7)Ha^L5:V^ 

<OSBEL 22r 1 0 0~5 0 OumCOmtlftfcfflfethZ. 

1 cr>®lli4 1 03g£Ttf)iESIL 1 < -f 

(?M&4Hi. f-?ri£®S^S;ttofc:3R3EU 352 
<0g}B!4 2tt. ttyWf^roflffllfcjav^Mi*. SSI 
(nmm^V/mt. 4 0 0k g/mm' JJLh. #4 L 
<*4, 400~1000kg/mm2 (rt*.! 

J:0*S<U Jt4 00kg/mmi J£IT« #£L< 
10 0kg/mm' (C-f-&0#3£ 312*)$ 

Wimmssmt. it^^yrmmmsmtrnt^ 
ztuz&^nzMV. mwmuzx ->x\tA,tz^y 

rUrtPlttJ Sr^< . tdXfcV\'yr<0*ffiti. 
mttt* Pb-Sn. In-Sn^t'i±)S»tU * 
^JB3g^S«2 0-4 0X1 0~ 6 /X:Z'i>&<7)im% 

[00 2 3] mz. 05&M08£#HgbT3S4<7)|iSiS 

w&aww*. z?mm\*. mimm2iz^^m 30 

aiff&xm/ 19 - y £■ « x fcmui 8 $ tix v > 
a. «roiHiSffiiS2ioiis«8*ggfi£SixT^s±iat 

*ww-* (05) . mz. ssvay+v-ritwam 

« 2 ®±fc3Wf Ltim 1 *»«W4 1 C««Tf- 

@8&£1£ 2 CfiutXy*- S . £ <OB*IS 1 <9filJl§4 1 tt . f- 

»ri»*<DfciiaS*iSJ:-3fc:«iW>3*L«. 

1 <^ffit042fctt^ffl<0>'N o -y ra&7ftq&!l3*LT 40 

fcO. K*tt7«±fclitt^<vr3jWW*S 

*ITV»4. f-yrit»l«a»4 1fc«ifc«>Lfci:ft 

nz\u,tirty73\t. ffim8com%<7)®.mzmite>ti 
tws (06) . mzm^m.2iismmu ux/i 
Ayr 3 * u 7 n- lt i*i«r 7 y y rf - -y rtttrfi 
<H7> . *y**Wi«MKJ:9*;&v>»2 
0ttUtt4 2Sr^-yri fc|g|jMEK2fc<9nK(cSKL&tr 
(08) . »2«)«»4 2*i«)ia«fc«LSW,T36>6 

mtLxwti-h t . 0 2 iz^-t^mwmim&^ti 

S. 50 



^^8-5 5938 

1 0 

[00 24] J2UW>J:3(=. f-yrfcHRSafeORK 
fc*HS*i*fl«W>rt. m«IIMtt*--srrtf>fiufc»fc 
JBufefc*. L1ztf->X. ZcomiomMi. +v7tf 

£2: 2AdMc»209ttBKai 

v **>t, 7 u y r* y 7ftRa&Ke -y ^-^vm? < a- 
0 , «jUf AyrBK)^-x^»f - «y r k 0ffifflSS<O 

< 7-^X*»'7<#V^«>(C:^>yr/lHlffiS«H 
»l«MBtLTfc. m2<?MWHzLX%>$mt-?hWL 

wwm.<r>mm*wm-hzkwx'%. ^mw.%m.<m 

jh*W=^awf -»fcS^ U 3-ySli=5:i:*<7)«Sllit>m2<0lS 

tz . f - >y r ^ BRSKttEttlt LTj6»6 U 7 o-fc J: 0 
«aW44tM7)iatt. SlWBW^fflWAT^-yrkH 

jBMR» t aa*s*i.4fcK>fc. 7 y -y r^ y -rwmmn 

flBHfeWi^"*. y7o-tJ3tt^«^'^-b;P7T 

3t*y7n-lg-C{i®ftt^:V^<?)Srffll ( ^. 7-f7- 
fcJii^ y it<n\ iMz 9)V? % k'i>mi . 
[0025] 

mW<ry%}$kl «Ji<7)«(^*:^BBJ±f-yrSr{±^Ay 

MfctJ^T, t**J:0i!y5^2:«^'Ayrt-^i.^^ 
ft»Jfi!att*«|6l±-rS. 4fc, «20||Htt 

«K\ ffl^>^9r/H(HHRBk^O«L3Z*3WSSfc 
[0iSWjS#^iJiHj] 

[an *wmm i «Dsatfi?!ico^fl«so¥iii0. 
[02 ] 0 1 <oA- a - ist^a ®ft<mmm. 
m3\m2amm<o^m^mm.<mmm. 
m4\m3ffmm^mm.mmm. 

[05 ] S54 cO|IMW<7>^{^aiOSSSlS»ilS0. 

[06 ] &4<rmm<n^wm.<7m&Lmflm. 
[07 ] m4(mm^(^mm^mmm:mimm. 

[08] ?B4 OHMWIcO^^HiOSBSXeBfffiH. 

[09 ] ft*<&m#$m(omwm. 

[010] ^3)W^(^ScolSfffi0. 
[011] t^lW^^acoS!ytlSBrBa0o 

[0i2] w/tm&wmm<mmj-mmm. 

[013] ffiffli^K0»#$:MW-4^^MolSrffl 



(7) *Sgi§¥8-55938 



11 12 

m. 5 7 4 7- 

1 7 vt-yKW 

2 @S&S1£ 8 ffi&Jg 

3 u/ufA>7(s@eni) 41 minrnm 

4 mm 42 ®2«fiaii§ 



[@i] im2] 




[07] 



(8) 



*$giPF8-5 5 9 38 



[09] [010] 





(5i) im. ci. e msm& frftwm^ fi tm&mx 

H01L 23/29 
23/31 



cmmm mm k aamm mm 



